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Churchill and Stedry: Extending the Dimensions of Accounting Measurement

The accountant’s traditional reliance on use of mon
etary units as the sole basis of his records and reports
may be inhibiting him from taking more meaningful
measurements in some other units. This article sug
gests some of the new fields open
accounting —

EXTENDING THE DIMENSIONS
OF ACCOUNTING MEASUREMENT
by Neil C. Churchill and Andrew C. Stedry
Harvard University and
Carnegie Institute of Technology

for manage
techniques have characteristics
quite different from those associ
ment planning and control
ated with traditional methods of
make possible the use of more and
business management. Thus it is
different kinds of data. The re
important to examine some aspects
quirements for implementing these
as
of the impact that management
science and the technology of total
This article was developed from a paper
information have had and may
presented at a Seminar in Basic Research
in Accounting Measurement at Stanford
have on accounting and accounting
University and published in the collected
measurement.
papers, R. K. Jaedicke, Y. Ijiri, and O.
Traditionally, accounting mea
Nielsen (eds.),
in Accounting
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occurs, the decision
to whether
it should be recorded in the ac
counting records depends primarily
on whether it can be expressed in
terms of money. Consequently,
some matters of a trivial nature are
recorded, while significant events
that are measurable in terms of
some quantity other than dollars
(say, the number of skilled work
ers employed or the number of
lost sales) and non-quantifiable
events (the development of a new
15
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The historical role of accounting is that of stewardship. . .

process or the choice of the cor
poration’s next president) are ef
fectively ignored.
The necessity for expression in
a single common denominator has
diminished as we have become
more sophisticated in dealing with
vector and matrix representations
in many dimensions. The reduction
of all events to a single dimension,
with a consequent loss of certain
significant information, is a neces
sary accompaniment of our historic
proclivity to deal only with quan
tities that could be measured
on a simple scale. However, this
now outdated requirement should
not be perpetuated as a desirable
characteristic of contemporary ac
counting measurement. To empha
size the value of eliminating this
constraint on accounting measure
ment, we will examine some com
mon situations which illustrate
that accounting expertise could be
applied to a greater proportion
 of
significant events were the con
straint of collecting data solely in
monetary units to be eliminated.
Criteria of reliability

The traditional concept of ac
counting measurement is closely
associated with the practice of re

cording historical costs. An event
is recorded, where possible, at the
amount and price of an actual ex
change. Such an exchange usually
produces documentary evidence of
its occurrence. To the extent pos
sible the price used in recording
the transaction is based on “arm’s
length” bargaining, emanating from
the notion of the free market as an
objective and impersonal judge of
value.
The historical role of accounting
is that of stewardship: The owners’
assets are to be protected against
the unscrupulous or incapable em
ployee or manager. Therefore, the
amounts recorded should be sub
jected to as little manipulation by
the manager as possible. The at
tractiveness of objectivity (in the
accounting sense) and verifiability
of market-based historical costs is
clear.
The stewardship reports provide,
although imperfectly, both fore
casts and controls. It is generally
assumed that if a report reveals
poor management or defalcation, it
is an indication (i.e., a forecast)
that such behavior will be repeat
ed unless preventive action is tak
en. Also, it is assumed that the
disclosure, or threat of disclosure,
of such behavior will tend to re

duce its incidence of occurrence.
Contemporary financial state
ments are used to provide indica
tions of future earnings and sol
vency for outsiders, while internal
reports, generally considered a
function of managerial accounting,
provide data on which to base
plans and by which to evaluate
and reward managers, thus affect
ing or controlling the behavior that
takes place within the enterprise.
The usefulness of the qualities of
verifiability and objectivity in cer
tain of these non-stewardship roles
will not be overlooked in the proc
of suggesting possible depar
tures from current accounting theo
ry and practice. On the contrary,
we wish to emphasize the benefits
of retaining much of the basic
framework and methodology of ac
counting and accountants’ activi
ties. We shall attempt to do this
through justifying our suggestion
that the role of the accountant be
extended into newer areas of meas
urement and, at the same time,
that accounting methodology be
altered and expanded.
For example, in the absence of
truly sophisticated forecasting pro
cedures, simple extrapolation of re
liable historical data may yield far
better results than more elaborate

The rigid insistence on money as a measurement can mean the care
ful recording of trivia, while truly significant events are ignored.
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. . . protecting assets against the unscrupulous or incapable manager.

techniques using subjective esti
mates of future events. However,
the development of more sophisti
cated forecasting techniques utiliz
ing other than historical data has
made the relevant problem, in part,
that of obtaining reliability of
measurement of non-historical data
comparable to that of conventional
accounting data.
Reliability not always vital

The point to be made here is not
that a high degree of reliability is
necessary for all measures or even
that complete reliability is benefi
cial in all circumstances. For ex
ample, the value of a conservative
forecast produced by a sales de
partment is questionable, even
though it proves to be accurate, if
a more optimistic forecast would
have resulted in higher sales. Rath
er, the suggestion is that we do not
“throw the baby out with the bath
water.” In most business firms ac
counting data are frequently the
only data available whose collec
tion proceeds regularly without
missing observations and, gener
ally, with recurrences of similar
events recorded consistently in the
same category. We suggest that
this expertise be adapted to the in
formation requirements presented
by new management techniques —
through expansion of the scope
the definition of accounting and
its methodology. The alternative
would seem to be the development
of an entirely new measurement
theory and practice divorced from
the data collection and verifica
tion traditions of accounting and
the discipline of the accounting
profession.

Accounts recorded, in line with the stewardship function, should
be subject to as little manipulation by the managers as possible.

a role in affecting management de
cision making.1 These extrapola
tions have generally been made in
accordance with assumptions that
no assumed structural changes will
take place other than those already
indicated by trends in the data.
The forecasting model, of itself, is
naive, and adjustments to the fore
casts are usually made on the basis
of information fed in after the com
putations of the model have been
performed. Thus, information be
yond that which can be readily
extrapolated is injected outside the
1It should be noted that we distinguish
between planning and control. E.g., the
principle o£ management by exception”
involves a management decision to allo
cate effort (attention) to
particular
area. However, this decision is
closely related to the process of control,
that is, the implementation of plans.
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ning models must be considered.
critical if accounting is to play a
broadening the application of the
role in the determination of data
Prior to the development of tech
expertise developed in the collec
for
planning
models.
Interestingly,
niques for analyzing a wide variety
tion and verification of financial
of
possible modes of behavior, there
costs
are
frequently
the
data
whose
data to include the provision
was
little justification for estimat
accuracy
is
least
critical.
Further
data inputs for planning models.
ing
the
impact of decisions on oth
more,
even
these
cost
measure
Therefore, we shall examine some
er
parts
of the organization far
ments
are
only
infrequently
re
of the characteristics of data re
removed
or
far into the future.
quired in the form in which costs
quired by these new techniques.
are normally collected by the ac
The use of accounting data within
Although these techniques fre
counting system.
the organization was confined
quently use a profit criterion, much
largely to control rather than to
Another distinction between cur
of the data required involve quan
planning. The results recorded af
rent accounting measurement and
tities that cannot be expressed in
ter the fact were compared with
the production of data required
dollar terms. Planning models are
previous results, goals, or other
for planning models is the size and
currently capable of handling thou
evaluation yardsticks. If unfavor
type of the units measured. Plan
sands of variables and constraints.
able trends were observed, search
ning models require parameters
Consider techniques incorporating
was made for specific remedies to
such as rates of output (e.g., tons
linear programing models.2 Usual
apply to apparently malfunction
per hour) as opposed to the num
ly the most numerous required in
ing subsystems. This process, gen
ber of hours a particular individ
puts are the coefficients of the
erally referred to as “management
ual worked on a particular day.
variable elements in the inequali
by exception,” serves to indicate
The
development
of
standard
cost
ties that represent capacity limita
areas where some action is desir

systems
represents
progress
in
re
tions, product interdependencies,
able.
However, the actual remedies
cording
accounting
data
in
a
more
and the like. In general, they are
are
not
found within the account
global
context.
However,
the
re
measured in physical rather than
ing
system
itself, or even as direct
cording
of
the
movement
of
small
monetary terms. Furthermore, the
consequences
of the data collected.
quantities of material over small
solutions obtained are most sensi
The action required must be de
distances remains a part of ac
tive to inaccuracies in such data.
termined separately, while the sys
counting measurement quite dis
The extension of accounting meas
tem only indicates that “something”
tinct from the data required by
urement to the direct determina
should be done. By contrast, the
planning models. Furthermore, the
practice of attaching dollar figures
planning models we have been dis
2For a thorough treatment, see A.
cussing develop the decisions and
to physical changes or movements
Charnes and W. W.
Manage
actions to be taken directly from
of a detailed nature frequently mil
ment Models and Industrial Application
their
data inputs.
itates
against
the
development
of
of Linear Programing, vols. I and II,
data, in the required physical terms,
Therefore, these data inputs must
John Wiley & Sons, Inc., New York,
1961.
although this discussion
for larger quantities.
encompass the entire range of pos
focuses on programing model require
sibilities for decisions available to
ments in order to avoid a proliferation
the model. These models require
‘Diagnosis’ vs. ‘cure’
of model descriptions, most of the char
knowledge
not only of how a ma
acteristics of data required by other
Finally,
and
perhaps
most
criti
chine
has
performed
but how it
models are similar to
outlined
here.
cally, the question
the scope or
would perform, say, if it were run

The forecasting model is, of itself, naive. Thus, information beyond that
which can be readily extrapolated is injected outside the forecasting model.
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Forecasting models require parameters such as rates of output as opposed
to the number of hours a particular individual worked on a particular day.

50 hours a week rather than 40.
The data required must be more
sophisticated than simple extrapo
lations; they must be estimates
behavior (forecasts) under condi
tions that may be quite different
from those previously experienced.
These forecasts cannot always be
based on objective and verifiable
data in the conventional account
ing sense — but are another step
removed.3 For some models it is
even necessary to go beyond the
prediction of these quantities (gen
erally, the determination of expect
ed values in the statistical sense)
and estimate a frequency distribu
tion of other possible occurrences
about the expected occurrence.
Data requirements for control

Although the development of
planning models has been domi
nant in management science appli
cations, another area with particu
lar data requirements is the ap
plication of mathematical tech
niques to the problems of organi
zational control.
We have alluded to the notion
of control both in the context of
the stewardship function and as it
relates to management by excep3A more elaborate examination of the
requirements for such data and
de
tailed illustration
be found in N. C.
Churchill and A. C. Stedry, Some De
velopments in Management Science and
Information Systems With Respect to
Measurement in Accounting,” in Jaedicke, Ijiri, and Nielsen, loc.
pp. 2848.
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tion. More generally, the control
problem may be defined as the
problem of implementing decisions
made in the planning process, in
cluding motivation of the people
involved in the implementation
process. The control aspect of stew
ardship accounting is the possible
prevention, through threat of dis
closure, of fraud, waste, etc. This
might be viewed as raising the ex
pected penalty for these undesira
ble activities, thereby lowering the
motivation to engage in them. Sim
ilarly, the comparisons used in
management by exception, by call
ing to the attention of supervisors
discrepancies between goals and
performance, may well serve
motivate people to seek to avoid
these discrepancies, which neces
sarily carry implicit, if not explicit,
penalties.4
In management science investi
gations attention has been focused
on the determination of goal-setting policy so as to maximize per
formance. It has been shown em
pirically that goals set at the
planned levels
performance

4The motivational effect of accountingrelated activities has been demonstrated
in the organization-related effects pro
duced in differing degrees by both the
anticipation of
audit and by its
tual
See N. C. Churchill and
W. W. Cooper, “Effects of Auditing
ords: Individual Task
and Organizational Objectives,” in W. W.
Cooper, H. J. Leavitt, and M. W. Shelly
(eds.), New Perspectives in Organization
Research, John Wiley & Sons, Inc., New
York, 1964, pp. 250-275.

more often produce performance
that falls short of the planned
levels than goals set at more
ambitious levels.5 Work with mod
els of the process of allocating
managerial effort among various
performance activities indicates
that the optimal goal-setting policy
is not equivalent to translating
plans directly into goals.6 The pre
cise levels at which goals should
be set for optimal performance
depend upon the motivation of
the individual manager — how he
thinks about attaining the goals,
the probabilities of rewards for at
taining them, and the technological
and behavioral factors determining
the performance of the unit he
supervises.
In a field study of foremen’s re
sponse to supervisors’ goals it was
found that the extent to which the
foremen found a challenge in the
goals seemed to have a marked
effect on overall performance.7
Such research findings indicate
a need for some types of data not
normally collected in organizations.
The studies suggest a need for the
regular and systematic collection
of behavioral data (e.g., on goal
5A. C. Stedry, Budget Control and Cost
Behavior, Prentice-Hall, Inc., Englewood
Cliffs, N.J., 1960.
GA. Charnes and A. C. Stedry, Explora
tory Models in the Theory of Budget
Control,” in W. W. Cooper, H. J. Lea
vitt, and M. W. Shelly (eds.), loc. cit.,
pp. 212-249.
U. C. Stedry and E. Kay, The Effect
of Goals on Performance: A Field Ex
periment,” Behavioral Science, April,
1966.
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goals and overall goals, audit cri
more closely related to the con
nated as needed and in the appro
teria, and behavioral response to
sistency, verifiability, and objec
priate form to all those requiring
tivity of the measure that is to be
audits and budgetary controls) if
such data. Clearly, even the for
used to evaluate performance
problems of organization control
mulation of such a concept has
(properties
we have attributed
are to be treated rationally. Rely
awaited the availability of com

previously to current accounting
ing on our earlier assumption that
puter hardware capable of storing
data) than to any economic con
and obtaining reasonably rapid ac
the regular and systematic collec
cept of value or replacement cost.
cess to amounts of data large
tion of data is an area of account
Extensions of this idea that might
ing expertise, the suggestion that
enough to represent a significant
be suggested (such as the evalu
accounting measurement concepts
subset of “total.” The process of
ation of morale in a manager’s
recording in computers all account
be extended to behavioral data fol
unit through measurement of em
ing data under current definitions
lows immediately.8 The problems
ployee absenteeism and turnover
involved in this extension are cer
of accounting measurement is both
rates),
part of a widening of
manageable and even, by contrast,
tainly not trivial. But the disturb
the definition of the control func
a trivial problem. It has been feas
ing thing is that as yet they are not
tion, are of a different order
ible for some years and has been
even under investigation in the
from the estimation of parameters
realized on much less sophisticated
field where data collection exper
for planning models. Such exten
hardware than is currently avail
tise is most apparent — accounting.
sions can be viewed in the con
able.
On the other hand, the problems
text
of
historical
data.
They
do
not
of performance measurement for
require the estimation of behavior
control purposes do not seem
Recording only one step
in
situations never experienced.
as formidable in terms of current
The changes required would be in
accounting measurement conven
However, the recording of data
the extension of the scope of the
tions.9 Unlike parameters for plan
is only one part of a total informa
data, for example, to include be
ning models, performance evalua
tion system. The data inputs are
havioral data of a nonmonetary
tors need not be particularly accu
merely the raw materials for the
character, rather than in the meth
rate, and the form in which they
information outputs that can be
odology (i.e., from measurement to
are expressed — monetary or other
used by members of the organiza
estimation).
wise — is not generally critical.
tion. A parameter in a thousand
They need only be effective. For
variable planning model — say, the
example, suppose a goal is to be
units per hour of product 243 that
Information systems
set to increase the effort allocated
can be produced on machine A17B
The separation of information
to improving quality. The impor
— is, of itself, useless. The deci
systems technology from manage
tant consideration would then seem
sions produced by obtaining the
ment science is in part artificial.
to be the individual’s response to
optimal solution to the planning
The application of computer sci
a discrepancy between the goal
model — produce 1000 units of
ence to management problems
and his previous performance. Such
product 243 on machine A17B on
might well be classified under man
March 10 — constitute usable in
agement science. On the other
formation. The parameter itself,
hand, the “total information sys
8Indeed, one of the peripheral findings
however, will generally be a figure
of the field study discussed above was
tems10 on the drawing boards and
derived from the compilation and
that no performance measure, however
in various stages of implementa
analysis of still less aggregated
trivial, could be traced for an individual
tion
include
management
science
data.
for any length of time without coming
planning models as an integral part
upon missing observations, obvious in
The process of information gen
of the information generation proc
consistencies, etc., unless the measure
eration in such total systems
are
was collected through the regular ac
ess.
currently predicted is intimately
counting mechanism in the plant. The
The concept of “total informa
related to their existence
“on
researchers found that measures of fore
tion
”
is
an
awesome
one.
It
em
line-real time” systems. The data
men’s performance, considered by their
bodies the notion that all of the
supervisors to be more meaningful indi
collection facilities of such on line cators than the accounting measures,
relevant data for decision making
real time systems are designed to be
could not be used because neither the
and control can be stored in an
instantly responsive to changes. An
supervisors who purported to use them
order filled from stock results in
for evaluation, nor anyone else, collected
the immediate reduction of an in
10We are indebted to R. A. Gilbert of
them with sufficient regularity for a satis
the Mead Corporation and F. Carr and
factory analysis.
ventory quantity; a change in the
9The qualification stated
—
F. Heath of the Westinghouse Electric
temperature of steel in a blast
Corporation for helping us to gain in
that planning activities are considered
furnace is instantaneously record
sights into the current capacities and
and
provided for separately
ed. The notion of waiting until the
the potential capabilities of information
rather than classified under the control
end of a day or week to post
systems in industry.
function — is assumed here.
20
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such Extending
ing), a production
schedule
(plan Measurement
techniques for combining the data
systems.
ning), and the control of a proc
into the levels of aggregation which
In these systems, and even in
ess (production). The informa
we now consider as the province
tion processing system will be
others less sophisticated, the data
of accounting measurement will be
are collected in minute units. Some
able to produce common informa
internal to the machine program.
are retained to be aggregated in
tion for use in all management
This will require the development
various ways. Others are translat
functions. The existence of sepa
of new concepts of audit such as
ed immediately (in combination
rate organizational units for gen
the audit of the machine aggrega
with others) into required action
erating different types of informa
tion programs as well as verifica
or other forms of information and
tion seems unlikely. Rather, the
tion of the disaggregated inputs.
then discarded. The measurement
current trend is toward the devel
The problems involved here are
of actions or events that form the
opment of a centrally located unit
obviously difficult ones. However,
basic entering information will
in which programs convert data of
if accountants do not consider
take place at a level of aggrega
joint value into the requisite spe
these problems, it is unlikely that
tion far below what is envisioned
cial-purpose information — account
accounting measurement will be
in current accounting measure
ing reports, for example.
relevant to the management in
ments. Practically speaking, the
formation systems, or even to
Thus the major impact of infor
transaction as we know it today
mation systems technology on ac
the accounting reports, of the fu
will no longer be the basic unit of
counting measurement may be the
ture.
recorded information.
imposition of a requirement for
criteria of measurement at the level
Future trends
of minute data “bits.” This would
Multipurpose data
In examining the impact that
include the development of tech
Implicit in these remarks is an
developments in management sci
niques for verification of data at
other data characteristic whose im
ence and in total information sys
these “micro” levels as well as the
tems are having on accounting
pact must be assessed. The basic
redefinition of objectivity criteria
measurements, two simultaneous
data entries in an on line - real time
in these new terms. Obviously, if

or a totally integrated system
are
and, at first glance, conflicting
accounting is to be involved in the
trends are observed.
multipurpose. A particular input
process of aggregating these “mi
will be subjected to various ma
The first is a trend toward plan
cro” units into transactions, the
nipulations and aggregations be
ning and control at a more micro
basic elements of accounting data,
fore it is used for specific pur
accountants must develop concepts
scopic level. As developments in
poses. A process flow figure may
managerial accounting have shift
for these aggregation functions and
simultaneously become an input
ed the focus of accounting from
must acquire the required knowl
for a product availability com
the
as a whole to sub-units
edge and skills associated with in
putation (marketing), a product
within the firm, the focus of the
formation systems.
improvement analysis (engineer
information system is now shifting
Another effect will be that the

Comparisons used in management
exception—calling supervisors' attention
to discrepancies between goals and performance—may well serve to motivate
people to avoid these discrepancies, which carry necessary implicit penalties.
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Published by eGrove, 1967

21

7

Management Services: A Magazine of Planning, Systems, and Controls, Vol. 4 [1967], No. 2, Art. 3

A process flow figure may simultaneously become an input for a product
availability computation (marketing), product improvement analysis (engineer
ing), production scheduling (planning), and process control (production).
from profit and cost centers to
individual machines, production
lines, inventory files, etc. The basic
data collection point is moving
downward in the organizational
hierarchy
well
across present
functional areas. This trend seems
destined to become more pro
nounced as more and more firms
obtain high-capacity, multiple-in
put equipment. This will not alter
the correctness of present account
ing cost collection systems — but
will simply render them largely
irrelevant.
Large-scale planning models will
require increased amounts of more
refined data. Computers will be
come more and more capable of
handling larger and more detailed
models, thus allowing the exten
sion of central planning to smaller,
more homogeneous, and less aggre
gated units and sub-units within
the enterprise. The accountant’s
focus can and should become finer
and sharper. He can concern him
self more with the classification
the basic primitive transaction and
leave the routine processing of
data to the computer program,
once the program is developed. In
addition, relieved from routine
processing activities, he can turn
his attention to the more important
problems of quantification of events
now accorded only qualitative de
scription. Thus the accounting de
partment could consist of a small
group concerned with the prepa
ration of programs to produce rou
tine reports from the disaggregated
data and a much larger group
concerned with measurement, sys

tems requirements, and special
studies, reports, or projects.
The second trend is toward in
creased attention to the interrela
tionships among the enterprise’s
various units and functions. The
development of mathematical mod
that can take greater numbers
of factors into account permits
planning in detail; it also facili
tates the analysis of interdependen
cies among large organizational
units whose import heretofore
could only be surmised. The “total
systems approach” has focused at
tention on the existence of inter
connections; computer technology
has made the solving of large prob
lems feasible; and, finally, increased
knowledge of the firm and its proc
esses has resulted in detailed stud
ies and reports that have a global
focus. That is, it is becoming in
creasingly feasible to determine the
effect of a decision made by (or
for) a sub-unit on all interrelated
activities throughout the enterprise.
This means that planning and con
trol studies and techniques will
expand to embrace macroscopic
considerations — considerations of
operational strategies for the at
tainment of the overall objectives
of the firm that previously were
simply not feasible to implement.
Accounting, too, must focus on
these broader considerations if it
is to remain relevant to the opera
tions of the organization.
Conclusion

Changes prompted by these sys
tems do not, of course, diminish

22
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the role of management or the
need for managers to obtain infor
mation. The breaking down of con
ventional functional units and the
increased capability for dealing
with interrelationships place a
greater demand on the accounting
and information systems. These
systems must provide managers
with the information they need to
make correct decisions in a more
complex organizational environ
ment. More data are available;
more combinations of information
are possible; and the time allow
ance for their acquisition is com
pressed. Taken in total, the magni
tude of these changes is such as to
make the problem of information
organization and presentation ap
pear almost totally new.
The factors involved in mana
gerial response to the selection,
timing, and presentation of a vast
ly expanded information flow need
increased attention. The effect on
accounting-based institutions such
as audits, budgets, and financial re
ports needs further study.
We have attempted to point out
the relevance of the expertise and
traditions of accounting to the re
liability of collected information.
The areas of application being
opened for accountants by the
management and behavioral sci
ences and by information systems
technology are far more numerous
than those being closed by auto
mation. These new areas offer a
challenge and an opportunity.
Someone must rise to it. By tradi
tion and by proven record it ought
to be the accountants.
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